Abstract: Infectious arthritis of the temporomandibular joint (TMJ) is rare, and previous reports have identified malocclusion resulting from condylar deformity and displacement of the condyle as one of the clinical characteristics of the disease. Here we report the case of a 33-year-old man with chronic infectious arthritis of the TMJ without malocclusion associated with osteomyelitis of the right mandible. Based on radiological findings of more prominent inflammation at the TMJ than in other regions and on the observed efficacy of antibiotic administration, we made a diagnosis of suppurative arthritis of the TMJ. Based on our empirical experience, including the present case, we speculate that refusal to cooperate with medical care may be a factor in the development of infectious arthritis of the TMJ.
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CASE REPORT
A 33-year-old man presented to our dental hospital with the chief complaint of pain and swelling in the right mandible, including increasing difficulty opening his mouth, which had persisted for 3 years. The patient reported that he had experienced no bacterial infection in the orofacial area and had no oral habits that could be expected to affect the tongue. Clinical findings showed that the right mandible was prominently swollen and asymmetric due to the long-term swelling over the past 3 years (Fig. 1) . However, the patient did not remember any episodes of fever during the previous 3 years, and he did not have fever at initial presentation. Blood test results were as follows: hematocrit, 35.0% (slightly low); hemoglobin, 10.8 g/100 ml (slightly low); white blood cell count, 6620/mm 3 (normal); CRP, 1.0 (slightly high); and erythrocyte sedimentation rate, 87 (high). Rheumatologic disease was not indicated by the blood test. The patient had not experienced traumatic damage to the mandible.
Panoramic radiographs and X-ray computed tomography (CT) images clearly showed a prominent deformity with bone destruction of the right mandible, including the right condyle (Figs. 2 and 3) . In addition, CT images showed swelling and an unclear margin of soft tissue, as well as cloudy fat tissue around the mandible at the center of the TMJ (Fig. 3) . Magnetic resonance imaging (MRI) showed inflammatory findings in the mandible, such as MR signal alteration, mandibular and condylar deformation, and bone destructions without mass lesions (Fig. 4) . MRI also revealed *Address correspondence to this author at the Division of Diagnostic Radiology, Department of Oral Diagnostic Science, Kyushu Dental College, 2-6-1 Manazuru, Kokurakita-ku, Kitakyushu 803-8580, Japan; Tel: 81-93-285-3094; Fax: 81-93-285-3094; E-mail: rad-mori@kyu-dent.ac.jp Fig. (1) . Photograph of facial appearance of a 33-year-old man shows that the right cheek is prominently swollen and asymmetric. swelling and an unclear margin of soft tissue, as well as high-signal intensity changes around the mandible, including the TMJ (Fig. 4) . The inflammatory changes in soft tissues at the TMJ were more prominent than those in the mandible (Fig. 4) . However, malocclusion resulting from condylar deformity and anterior displacement of the condyle, a typical finding in chronic arthritis of the TMJ, was not found on three-dimensional (3D) CT images (Fig. 5) or following oral examination. In the left mandible, no relevant findings were observed on 3D CT of the mandible and occlusions, including the TMJ. In addition, the patient stated that he had no trouble moving the mandible despite the difficulty he experienced opening his mouth.
We clinically diagnosed this case as chronic infectious arthritis of the TMJ associated with osteomyelitis of the right mandible, and immediately administered intravenous cephem antibiotics. After then oral cephem antibiotics was also administrated for 3 days. At a follow-up examination 3 days after starting antibiotics, the patient's pain, swelling, and difficulty in opening the mouth were markedly decreased. Particularly on the extent of opening mouth, the patient recovered from 0.5 of the laid finger to about 2. Therefore, we continued administration of oral cephem antibiotics for 3 more days. However, the patient has not since returned to our dental hospital. We speculate that the pain and swelling in the TMJ and the patient's difficulty in opening his mouth have since disappeared.
DISCUSSION
Infectious arthritis of the TMJ has been reported infrequently. In a search of the literature, Sembronio et al. [1] identified approximately 30 reports of infectious arthritis of the TMJ in adults including 6 cases of infectious arthritis of the TMJ in children [2] [3] [4] [5] [6] . In previous reports, the clinical manifestations of infectious arthritis have included pain and swelling in the TMJ, difficulty opening the mouth, deviation of the mandible to the opposite side, and malocclusion [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] .
Previous reports identify malocclusion as one of the most common clinical manifestations of infectious arthritis of the TMJ; however, malocclusion was not observed in the present case. Despite the lack of malocclusion in the present case, the right mandible and mandibular condyle showed clear deformation equal to or greater than that observed in previously described cases [1, 2, 15] . Thus, the extent of deformity in the present case was sufficient to induce malocclusion. One possible explanation is that the gradual deformity of the TMJ caused by infectious arthritis over the course of 3 years allowed the patient to adapt to his malocclusion. The occlusion of the left side is therefore expected to be normal in the present case despite the anterior displacement of the left mandibular condyle. The present patient had a defect of the bilateral mandibular wisdom teeth, and the bilateral maxillary wisdom teeth projected into the occlusal plane. Malocclusion of the left side might occur in this patient in the fu- Fig. (3) . A. Bone target CT image reveals deformity of the right coronoid process and condyle with destruction of cortical and spongy bone (arrows). B. Soft tissue target CT images show swelling, unclear margin of soft tissue, and cloudy fat tissue around the TMJ. Fig. (4) . A. T2-weighted image of the TMJ reveals inflammatory findings in the right TMJ, such as MR signal alteration, mandibular and condylar deformations, and bone destructions without mass lesions (arrow). B. T2-weighted images of the mandible show swelling, unclear margin of soft tissue, and high-signal intensity changes around the mandible, including the TMJ. The inflammatory changes in soft tissues at the TMJ were more prominent than those in the mandible (A, B).
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The Open Dentistry Journal, 2010, Volume 4 31 ture as a result of this condition; however, occlusion was normal at the time of examination except for slight difficulty opening the mouth. This case of infectious arthritis without malocclusion is much rarer than the typically observed form of infectious arthritis of the TMJ, and we must be aware of the presence of infectious arthritis of the TMJ without malocclusion.
The differential diagnosis for infectious arthritis includes fractures, traumatic effusions, cellulites [20] , malignant otitis externa [21] , gout, pseudogout [22, 23] , rheumatologic disease [13] , ganglion cysts [24] , condylar hypertrophy, and neoplasm [25] . However, we were able to easily diagnose the present patient with infectious arthritis based on the observed efficacy of cephem antibiotics and radiological findings such as panoramic radiographs, CT, and MRI. Using these modalities, we were able to rule out the presence of tumor-like structures in this case. Ipsilateral joint space widening was demonstrated by CT and MRI. In addition, CT and MRI were useful for the evaluation of both mandibular osteomyelitis and deformity of the TMJ. Certainly, imaging plays an important role in differentiating infectious arthritis of the TMJ from the other diseases mentioned above. The cause of infection is typically either local spread or hematogenous dissemination from a distant site secondary to a systemic process-usually, various head and neck infections. In this case, the infection may have been a result of chronic osteomyelitis; the mandibular deformity, the irregularity in spongy bone in the mandible, and the destruction of the mandibular cortical bone by osteomyelitis. However, inflammatory changes in soft tissues at the TMJ were more prominent than those in the mandible. Therefore, we could not conclude that the inflammation originated solely from mandibular osteomyelitis. Inflammatory changes, including destruction and deformity resulting from mechanical stress, occurred in the TMJ, creating an ideal environment for bacterial infection. After mandibular osteomyelitis or another type of infection, prominent inflammatory changes may have been induced by synergistic effects. The inflammation of the TMJ observed in the present patient was clearly related to bacterial infection: this is why the patient's symptoms, such as difficulty opening the mouth, swelling, and pain in the left TMJ and mandible, promptly resolved after oral and intravenous administration of cephem antibiotics. However, we were unable to identify the causative microorganism. Although Staphylococcus aureus is the most commonly isolated microorganism in patients with infectious arthritis [2] , several previous reports [2] have also failed to identify the bacteria responsible for the infection. One of the reasons for this is that adequate examination cannot be performed in patients who, like the present patient, refuse to cooperate in receiving medical treatment. Predisposing factors such as blunt trauma [12, 13] , burn wounds [8] , iatrogenic causes [14] , dental extraction [15] , systematic and autoimmune diseases [16, 17] , prolonged use of systemic steroids [10] , and sexually transmitted diseases [18, 19] are commonly identified as playing a role in the development of infectious arthritis of the TMJ. We propose that non-cooperation with treatment should also be considered a predisposing factor, as appropriate medical treatment, including administration of antibiotics, may not be applied in such patients. People in re- gions where antibiotics are uncommon or unavailable may also be predisposed to infectious arthritis of the TMJ.
In conclusion, we report a rare case of chronic infectious arthritis of the TMJ in which malocclusion was not observed. As the present patient was not cooperative in receiving medical treatment, we propose that non-cooperation with treatment should be considered a predisposing factor for the development of infectious arthritis of the TMJ, and we must be aware of the presence of infectious arthritis of the TMJ without malocclusion.
